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cb)d|UJ3jf a ^TRT? 

34^44 UpHHM 
f4pt 37^T^: 3Kf^ TJRTT 
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gd4 4f4d W 4' f44 44 44 4 ®r4 44 (RT 44) 4 
fcicbRnd 44 41 44 rt 4r 'wh' ri^t RidT rti 444 4 f4 rP^irt 4 
‘ d4’ R> did 4 dldl RRTI 

R3 fR 44 4 *r 4’ RT d-d R 4d RR 3RR1R RRT 4 T TT? 

RJR 4 <dldl RR 41 qd 4 RR 4 RR Sddl RRT RT 1% Ris9 44 
4 rT 4 R5 4^5 4dJ 44 't'l Rif RR fd 4 rT RR RRJ Midi 41 glRRRd 
4dT RTI RRT dldd RR %d 4dl RRRR 41 4 -H<=hclI 4 fRR RRJ Midi 41 
ylHd 41? fR4 RR 4 44 RRT Rif? 

4, 4dl RR Rp3 d-SI RRRi RRsR don "dj ■Hdidl RTI gdd 
RHld 4" <rlld Sddl dldd 4 14 "24 RiPd 4 4 44 doid RT 4 d-sl 
f4§4 41 

1650 4 rk 4 4 4dTf44f 4 ■gt rrr 4 ^rr 4 4 44 44* 
RR d-SI RRR) d'teldl 44 v5dR)l RERRd PriRI I R)pR 4 ITd dRi4* RR 
‘44 Ri^T RldT RTI ‘44 dR3RTRT 4f4d 4 RRR ‘4f44 4 3RRT t - 
44 RRTRR Hdcdd sldl 4 * died ’ 4 Rid I R)ld 4 44 edRT 3RRR 4 died 
4 dHT 44 4 f4si4 fi 

4rt 4 4 doid rr 44-44 44 r 4 14onf 44 41 3 tr RdRi 
44 4 4 Hrr 4 drrRnfk rt f4§nf 44 fRR? 4 rtt 4 4rt 4rst hmi 

3RRRR RTI 

SOR) ledM, 3TRdR y=h 4 3TfRRi 4RT dHRld f4R did 4l d4 
d,R) Rig 41 dedl 4 1444 44 Rd 14d f4RT dldl 2d 4RRR f4 d<2ld 
■HHR 4 3TR4 444 4 feed d4l 1RT RRiR 41 d4 RR HISR-RoR-Rh 
dfRTRT RTRT RTI gdl4 4 Hls4lRhlM dd RddlR 44 t ‘44 44 41 
4 rt hmi ’i djR 4 44-44 4 rt 4t d^sn rri - urtrr fRRgsff 411 
soil ddd 4 dl’d'^ldl t TTs4r41r ‘ 4ir ’ 4 did 4 did RRI 
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FJF3TTcf) TOpTOftTOrq TOTqft TOITOT ftl FRT)' TOT TORT 3FTO to)' 
TO I ftlF ft 531 TO ft) i-ft) 4 3 c-l<sjcd ftft sHt 3-1 ft] Hcl5 ft) rich'll Hft 
5 ] cfl I 1H ft-Hi ft ft F<ft "nf TO ft 3 

TOTO 37lft ft| ftft 37TO TORI TOfTOTTOTFT) ftPft)' ft fttft' TOT TOTO 
=h<=h TOTO WTO TO TO ftftT TOR) TjftFT) Ft Weft fTO TO fftai^ ft Hft 

ftft I 

■ITOoW ft TOTOH TOTH ftf5R|TO Mt TO) %crft TO TOTH ft eft 
ftl eft TOtf ft^lpHch Hft ftl TOpT TOH ■q^-feR# ftl HHTO) ftft ft) torjh 
TO) pWH ft) sfft ft) 3TTOT ftft TOTO ft HHH-ftFT TO TTTOTO ftl 

HHTOT TOT q,TO ft] TO TO sftq ft) TO ftq? «HM TOT I 3- 5 ] A WTO4 
TH) 'ft fft-ll apci^d 3l<rl TOI3 TO ftft 3TO-S ^JHI fro< H"ft TOT 'ft fft-HI 
fftTOT 3 -ito) Hcl5 [ftcbftl ftp eKItoI ft *jft I ftft 3 -ito ft-H ft)ft ft 

tof tot 3n-cft ft-w ft ft) ft)w tot ft-ftrf pht 3-si tofto tototot thth ft<g 
hri 

htft fftFrrroF ftfftqipF ft 419 TOfrotFrorq aftr frt totri ft) 
3-5 TO|cT hiTO-TTH) ft 3-lld ft shR-r 5FTO ft-H TOT fftFR ft TO1TO) FTOFT 
FTHHT 2TTI ft! wf) fWTOT) TOFT cTFTO 45-1 cl TO Tft ftp 90 TOFT TO) FTOft) 
TO HTO fftyj 

FHfftHs|TO ft H|TO TOTR TOFT eft-Hi TO) Hpp ft toIsI, TOTTO), HR, 
TOFT ftft TOFTTO 3TFTTTO ft) 3-5 ft) ft) ft)ft) ftftT fftft) TOTTOT TJ3TFTHT 
fTOTOI 1677 ft TOTH cTTFTH TO TOH) TO) HR ftjT TOT ft) 3THH TOfTORTOH 
ft fftft^nq froroi 3-d qiftl to) tot ftq ft ftlftl-ftift) ftftr ftqftf toto wfi 

TOWFTFT ft) ckcfl ft)TO ■q^T ftlft) ft) - TJTO TOT TO qTOFTft ffTHT 

ft ft) ftH)i fro ft) ft) ftr qft) ftf ftfc ft)ftf tot to to) ftfi ft) fftro ft) 
3fR TOft ■qTfTORTOtq TO fftTO TO3 Hl-ll TOTO TO) TO I TOft) ftfft-cftft) 
fttfftcT ftftT ft) ft) TTTOcf) ft - ftfftqfTO ft TOFT froft) ft TO TOFT TO) 
TOHHT clTO TO) TO) fttl 

ftft fttft ftftT to) fftTO HISchlFTOlH TO fftTO ftri TOT 3TTOTO ft 
TOT TO ‘TOTOTwftffqro’ TO ‘TfTOftft)’ TOTO ft'l FtfftqfTO, TJTOfttft) 
ftraft TOH TOH TOH ftl 7jroft)ft) TOTOTFT ‘fftfftFT ftFT’ TOfft 

■qro-TOffftroT to qft ftft ft - from ft)fTOT TOfft to wft 3Tft tor- firoft 

ftfft) ftl qjro ^T TOftq ftft) TOftftr-TOTO TOffTOTOTSrf (ftTO) ft TOTTO ftl 

ftftRfTO ft fftq qjroftfftTO tot ftrro tottot tohft TOTqft ^ 
wroftf ftro toi TOfroft wft fttft toftto to ftft tort htoi 3ftr ft to# 
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‘ ykMW - rf# ‘rrr ■jth vjihckT’ qq rr f^n wi remstt 
qq ‘yiii^n’ cprFTT ti dfon^ qq qqR cfrr qq rtfr qr fo rt 
qjR yid'Jiisn rh gqif eft gqsnqqf ■Hold qts q?t sf sfq y^fn if rtr 
qt qqf)' qffs ^ffq dci^q gf^i 


<tpH4<+, gRT qqTTT qgRT q; T|g 3 ft fqqRT ®lcK|Rqi q; fqq 

Anton van Leeuwenhoek experimented with a microscope 



V\ 
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qpq^M fqqni f^qi 1683 q qq sm q ^ qftq 

Iqqr qfr qq ^ftt 1% fqqj ^i qirq q? qqqJT qi qq fqpqqt sftr 
■sfeqf 4q fqqr t# qrfqqfqi qqf srfqqi qqqqr q %qq qnqq? ^ 
%?q qrssqqqqq qqq qr qqiq 3 qq>+d t^ti 


fqfqq qqqr q; yldlqW 

Different kinds of protozoa 



3Tqq : crlfcn^oh ^iq qir fq srfq^q qftqf qff ‘tqqfqri’ 


6 























tot tort fron wi groT#) 3 ^=r 1 Rtoi rto tot totorto tort t ‘tor# rto’i 
tototo # 1337 to# ‘^Ttoih’ Tproror rrt #1 totoT ^chilR-m to# totr 

TTIHMd: ‘RR# TOT ‘TO#TORg3#’ TOT TORT # RTTOT RRT #1 

dfdH^ch, TOfterga# to# toto# rtr totor tottr #1 4 to rito 

TOT #) TO## °dfrod 7g37R#fTOTOT TO TORT RTOTOT TO#) TOTO HITOII 

1780 3 tfroro #)criir# 3##) tosRto tort to TOfteRga# to 
TO 5 3Tf#TO TWTOT # TOTO TORI 1784 # TOTO TORT #) TOI TO 3TTOTO# 
gcg T# TOR TOTO## tlTO f#RTTO Ri<al TO 1786 TO TOR# I g<ri< TOR 
trorfroror to #ro#r# trororffroT (Rtrogarf) to sn^rf##)' to stttor to to#' 

3TRTO-3TRTO TO TORI 

to# tot® Rtrog r#t t#to 3#r tot® ■qrororo tor #)# froii 

fTOT 3#TOTOT TTOTORT TO 'gR7 TO) TOTO TO#)' #7TO TORI 

gro TOTOTTOT RTORR TO# T#)l TOR TOR TO TOTORTO ST# RR# TO 
3TTTOTR TO TOTTR TOTOR TO TO)TOT-TOTTOT TOTOTTO TO TOTO^TO TO) TOTfTO#TTO#TO # 
RR# g'TOR) 3#r 3T7TOR #) fTOsT#) TO# TOT 3T7TORTOT TO TOT# #TO)f7TO 

(Rtrorgs#) tot tottorR to: tort tort ■gfroro #rt toti 

RR# TO TOTOTR TO) fTORR gTOTO) #' 3#T TOTOR TORT #) RTTO TO#) 
fTOsT# TO# tl TO RR# Tf TOTO# TOT TRFT TORT TO TO#)" g®# tl TRTR TOTOTR 
TO# TO# TO fTORTOR TORT tl fTOf#R fTOTT# TJTOT TOTOJ TO f#T)§RT TO TOTOR 
RTO TOTfTO#7TO#TO fTOTT# RTO TOT TO# 7TORTOT # TOTSTOT t #) TOITO# TOT gR#f 
ftTsTTO tl TOTfRg TOTfTOTOTOTOTO TO #7# TOR RTRRgS# TO RTTO 3#T TOTO T#Rt 
g'TO #t#) TO)l TOT TOTOTTO TOT TOT# TOR TO#) TOR7 3TO 7TOT TOI 

1830 TO TOTO f#fo?T RTOT fTOTTO) TORTO toRttTOTO f#RTOT # TOT 
3TRTO-3TRTO TOTOTR TO TOTOR TO# fTORTTOR TRJTOTO RRT RTOTTOI TOtTO) TO#R TO# 
TO# 3TRTO-3TRTO TOTO TO TOTTO# fR7TTO TOTOT-gTOT TOTT 3TTOT TTOTO #) RTRI TOTO 

Trgroro rrt to totto rr) R7g tott 3ttto#to to RiRgg tottot tot ttor 
frosRTi tot trjtoto tort# to# rrto to troTfroro tototot) rr RTrorga# to# 

7TOTORT 7) #7TO TOTRI 

toto 7fgroro tort# # to# histottoIto giro r#to r)torttto) 

TOTTOftro ■gfRTOTO TOTTOTO # TOTTO# TOR 7JSTOR)TOT TOT 3RRTOTO fTOTOTI TO#f# 
TORRtSTT TO TO7TO-TOTTO TOTTO ## TOTO-TO#RTO#TO TO#TO TOT TO) R^TOR fTOTOTI 
TOTO R)TO TORRTOT3TT ## TOTOT-TOTOT f#R#“lR# TO#)* #1 TOTOTOT TOTT 3#T TOTOTO 
RTTO 3#T TOTO TOR) toRtR #)l 3TTR TOTO TOTO T^STOR###) TO# TO# TOT TO)TOR 
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^ ^ w ti 3 ^Kid< ^ 

wnf^irr ^f?ft ti 


Bacteria 











qqqq 3 qre; tqqtfw (4kiuj3if) qq qsqqq fqqm qq 
-gra^nsn rt qiqrqr q qqr ^irj q$ ti qlqqq ^qqtftqr qq 
qrc qqi qq qq soooqf qrq '?T?n ti q* 3?qq qq qjqqqqqrq (Tj^qqqf) 
q qqqq qq *wdi 3 %aq q Rqqq qqf |^i 

i860 ^ qqqr q qqqq tqqftqr (qftqFjsff) w, snqqq 
qqq-qqq, qfqq, qqq-lqqq sfq qqqq - rt q^ qt q fqqiRid qt^ i? 
qjqqt sqqqq qqq qqi qqq q^#' qqFT-qqrq qrjqr afq qqq^qf 
qfel afq qqq) qrjq ^ qqr fqqi 

1872 q qqq qr tqqftqr (qtRT^qf) ^ rk q qtq qpqf 
q qqi qEt ■'pqqr qqqfqq qfti qqqq qqqr ^qfqq RT fqqq qq 
TjaqqRff qq q# 3 qsqqq fqqn qfq ql^ioRl qq qrqqq qq 
qffq qqq ti qqq fqqrq qft q=q qi qm°n ‘^qqlRqidMV qpft ^qqtftqi 
w, sqqqq qft ww qfti qfqq^qr ^ qqqft qq ^qqtftqi q®rq q7 qr 4 
q^ qrq qqqq q fqqiq qq qq qf qm°rr qqfqq qfti 

qqqq qft ^qqr wr ^ qqq ^qqtftqi qq tjsr 3i^q qfa 
qqf qq qq ^i qqqi qrlf qq qrsqqqqqq q qqqq rti q^q 
qjsq 3fq srraf q 3i^q qR qr qiq ^5 ^qqtftqi qft MR qqrqf q^ %q 
q^q q??q^f qifqq ig\ 

qrsraqr ^qqtfqq qq #q Rfq qqqqjnf fqqqft afq sr 
%T fqqr qqqft ddjRd ^ rk q qfrqqq^ qqq qqh 
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2 4Ic||IH cFi^t ^ 3TTrf f? 


333 ft3F3 qf jrMfrd f- 311 f 31[3 WI 3 333731 FFTT if 
f I ^ftcJFJ 37fl f Sift I? 3f fra-ftft' sftl 'jIHcrT ^ Tl' ^ 
33131 3ff ft I 3137 37t 33T aTT % 31331 i|T ft tfRpfl 37t 3ra ff f 
31 Ifl f ft ff f'l 33 333 3t3T it raq flf f 31? ^^TT 371 HIcrJH 
3TI 3137 ft31 ftl W! 333 ff ft 333 flff ftl vjIHckT f fra 
ff31 311 f33R 37 fra 33rai 37 fff f, qrft 3jcff f, 3fl 3J3 
333 rajrat' f % ftf f| 

'fl'S-H 0 hlsl 3>t 3ld 3?« 3 h<thi aftl ft 3 3ld 3?6I f 3Tlf f I 

3?« ftfl ra 3 h^'(hk 31? thif flq , 33 raraf f fra ftf f | s-H^hl 
*133:13Tf 3333’ 37T tra£T3 3737 3T3T an I 

qncR! 3 tt rararai fra ‘rararrafif 3333 ’ 3tt 1337 st^t wt 
ti 3 raf 3731 ra raraf fra rai grat 371 raq37f f 1 3>ra ratff 37 373737 
raraf fra rai rara ■graf '#t traif rara33’ raf rarara f fra ftf f 1 

1668 f ^ ^rarft ^ifHch iffraraft 1ft f 3773f -jfe ra 
Ifm, y=h yqfi 3773 3f '31ft'I usd fra ra rararara TFfqn tJ3f ^T^qid 
f I 3133 tplft 377 fqra 3715 3737-337 ftl 

1ft f ft 7|77 TJl? 3137 all'll f 373 fra 'ft 7753 ra Ifni rami 
y=h ^df ra fi? rai rarara raft3 rairarai 3777377 37311 <^h< rafra f 'grara 
srrarft ra fira rai fra raraf f 1 gqf qfq f rai fra ra ^raf fi 
^FFT 3ff ^T f I 

fra f' ft3T d^H 1337 ^ff ft clOdi f 3lf I ra ^jft f o|<rl 1^3t 
d*jH f ft f?j ^ ffrar 'grar fra ra fn t tf3;i ft nra 3733 f ^fficr 

3T 3raf ■H-Sd ■f 313^5 ^313 337 ft TJTTT f?J 3ft 17331 

lira 1ft ifrarf ra 3f3T - ^3ft f ras3 fra ra ftf sif 

If4, sffl 33 3lft f f ft sffddl' 3TH ff373ftl 33 stfrldT f fl3 721131 
sfd 333 ft 313 f 7J33 133713 1333713 3ft cTO? ff sffrlfl" f RldRrl3l' 
3131 133731# f I 

1ft 37 3313 f 3113313713 (Ijra^ff) f I 3337t 333 f 3T3 
f TpFTt '313 lf[ fft 37t 37211 31 3331 331 33 1333 31 137 33t ft3 
- lift 37tf-337tf 333 37tf-337tff gl3 ff 3qff f f 7333 ft'? 3333 
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F7FT RtF, TJF ■q^raf ^ ffcl F FTFR fFTRt-F-fFTRt FRT RtF ^ # FFRF 
|[3TT ^tl FFT ^RPR RFRF ‘RFF:RTT?f RRFF’ FTt WOT FRF aft? 

^P?nferaf 3 rr i\ #1:^ rrff ft! rffrrt ff ffft 

fc.FI Tit RRiJ IrI ^ yFl-H Fi FT® RFF FTR ift <Hf=l'1§F) ^ RtFFJ3fF Fft 
I#F 'qftI FF RtFRJ3ff FTt FFTFF RFR RTRFR FTpST R Ft W aftl ^F 
RtFFptf FTt dcMfrd fTr |r^? R^ rRtFJ, FTtRT FTt 3TR3JT ^FF W af 
fe WR FFFF TJF RRaf R ffcl FTFT RtRF ^t RFTFT an, RFfFT fM 
FF fR RFTR RRFF RRtRF FTI fIc^IIRI) ^R fw RT FTp W1 FFT 
ff! FRd T^l 

3TF R 1748 R RFT fFfotT RtFFTTRTt RTF FFTfFR FtrgR F FFT 
RFtF fFTFTI 

FRF RTR FIT RRFT (7JR) fRFT fRRR FRTR TJ^RRtFt «tl FRF 
FF TJ^HRHrRT FF RTcR FRF ^ %R FTKF FTT FF fRFFT FFT FFTRTI 
fRR FRF FR FFR FTRF FF RFT F?fF R RIRFR RtRFF FR Rri I 

FR RFT FT fFT RF FFT FRF FF TFFT FF FFT FRR Ft FTFT Ft 
FJSRRTfT F^R RTFFI feRT RTtRF RT 3RR FRR FT® FJ^RRtFt 
fR#R Ft Ft FftFF if Ft ®t fFFTR #tl 

FtFR F RtRFF F7fF FF FT® fFF ^R Ft RTF IfFTI RF FRF 
FR TsflRT Ft Ft TJ^RRtfFFt R RFTRF RR FTI Ff§R FF FRR ®tF 
RtFF|3Tf FT RFFRRpf RRFF offt 3TFF1RF ^ RFt FTF FF RFFF FFTtF 
Ft FFTI 

FFT Ff§R FT RFRT Ft FR R1RR FF FRFTT FT %F FTR1FTF 
|T3TT? RFT FFTFTFt RtFRlFFT rtRRT R^RF^Ft FRR 3TFRJFT FFT Ff§R 
% FTPF FF ^F FFT 3RE®t FTF 3 FFTFTT FT? RRTF TJSRRtFt FfF 
F1FTFFT Ff 3fR FRT RRFT FT%F Ftl RTTFR Ft§R FF FF fR RtFFJ 
fFRni Ft F fFR Ff 3^R fFFt R RRFF FT FTR FT^F R FFFTt FTFTF 
F^F FF Rf Ftl 

1766 $ RT#T#ft F RRFT RTtRR RJR fFTFTI RtFFJ3ff FF 
RTRT ^ %R d-5 fFTFFt % FFT FFTFIFT FTRT? T3RF RTFT fFT 
RtFF|3ff FF RRFT FTFTf R ■jfRFTFT FTI Ft FR FFfR RT RfFT fFT RRt 
TJRTRtfFFT FF 1 jft FTF TRFR FTRT ^ iFTR F1RF FTT FTR-R-FTR 3R?f FF 
FFT FF1FTFT RRRt FtRTI 

FRF P+K FfgR ^ RF1F FTT ^FRT FTFRFTI FRF F1RF FTT 3TRf 
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RT *ff ■HH'H cRF cl<5 3^MI slk dych <=IK iff 3^ qd-l Tf" 

■Hl<rMF ftvMI I O.’HI <=h<.H Rt 4?lK®M qgcl IVll cl=b Sh^I Ts?T dyi-l Mg<r! 
■g^H'jflql eRj Tfft fRI % cTR> FRTcH ^ 3 RTK '^SrH'stlq tr 


Eggs a# 




W, RRRr ^ WTRRRf ViWF 1 R7t 3RTRRUT T McT RFFT 

C\ 

rftIi ^rr ^ Tsnfq?r ^sn fe rjsfrM Rt ^ftfRcr qqjaf ^ 

ar^ ^ fq; ^hIM 3 # ^i #?t li 

■qr rrr ^ #q rtj3 3 ^' hri ^cuniE^T ^ fe 
q^% eft RTRt irt qqqr csqddl 3#‘ ti ^t RRfRTT t fe RRRRRTcf 
RRRT ^fT 3 Eft^5 fRRTt WR qft ^ ^teTT ^t? ~WK »H ^ 

Rt WF R3 ^t ^t sfR fRt %R -SqidH W> 3K 3RR RRRRRyf 

WFT 3 ^teTT ^fl i\ WeTT t fe 3p§R W -SqidH ^ R7® TRTRT3 R3 

w ^ti ^ft #rn ^ft 'R wfRq|cf r^rh fsn ^mn ^ 

RfeT % cTR> dqieH Rf iflMF EJTT RRTFR iff RRT lit? 


12 







































fR 4 r*I|Rrr7 4 r4cT 4 f4 3RR 3 r 4 mf RR4 44 RR 
4 3RR 44, RT4 1TRT 4 J<cj| FTR eft "^T <J Tt Rp2 3RRR H^RId 4cH u J 4 
RTTRRTI 4 4rF3 3RfeR R?4 4 3TTR 44? 44 4 4 RT fRR ?RT 4 
4^5 WFf 4 4? 

rftrr 4 rt4 rrt 4r 4444 4 ^r tr4 rr rr«w 
rr4r 4 4r ffi 1858 4 rrt 44 rrrrrtr4 rprr 4 fR 

RTRFTT RR RRRRT t^TRITI 

44, rt4 ^rt 4 4^4f4n 44 t rt r4 rtrrr 4 rr4 r4t 
rt? ^trrt rr rrfr 14ri i rrr 4 4 rr> r4 rr hi 41 4 RfR rrrrt 
4rrt 14 4 4t hm! 44 4RTRjgRR 4 rri Pm r4 4 rrt? rr di4 
■rrt r^tr 4 rtr r4 4rfj44t rt4 4 ^mti ^rr rt4 4 4rfj 
f4s4 44 r4i rirrr rr 4r hrt 44 rrt 4 4rj5 rjsr 4rf3 4 rr 
fRRRT RR 4l 

RRT R1RRR RR RK 4 PdPNddl 4 RT® RTF 'RRRTT RT? 4 RTRiRT 
t4 4 rf3 4r:rrt4 rrrr £rt 4rfj44t rt rrt 4 4 4ri fR 4? 
Rr 4 R4sRR 4 %R RTRRR 4 4RFJ[feT r4 4 4 ^RT PTmM 4tl ft® 
RRR 1TR RURT 1>RT RR RRT 44 4 rF|44t r 4 4 4 fRRRR RR ®4 Midi 
4 ^MTI 

1TR RR RRT 4 4^1^ R4 fRRTTI RR 4RFJ RsT4 4 4 RRT 

rr 3TRRT 4 rr; 4k ^r4 4rfjjjrr 4 kk rt4 4 r4| 4rF| r4 

P*-Kdi I 

fR RRTTT R]4 RRTRR 4 pRsilRI f4 4 rRJ '?RT 4 sFTR ‘RRT 3T4 
?fRT 4 Rt 4 4 RTTR f44 44 tl "RR RRRTT 4 rrt ^RT 4 rrr4 4 
3rrt 4 4 4 rrt 4 «fRr 4 rr4 4 %r4 4rfj4 4 rrr4 4 4 
3rrt ti f4 rrr 4 44 4 4rf 3 fRRrfRR 44 ti 

rr4 rtr rtrrt 4 rrt 3|r rr4 14rti rrr rrr 1r4r 
rt4, 44 ?ri rr 4rr 4 rrr4 4 rtrt r4 44i 3trt itr jrtRi 4 
RR| 4rTRI Pdd-ipRd r 4‘ fR 4 RRRR RRRTR 4RT f4 RRT 4 4 rTT RRf 
rrtrr r 4‘ t 4 4 rr 4 4rtri 4rt rr r4i ^rrr rrrtr 4rt f4 
4 rtri 4rrt 3rr 4riu| 4‘ 4 4 R?q^R 44 t 4 t ^rr rrr:rrt 4 
RRRR 41 3TRRRRTT RRRT ■Hll4d 441 

3T4 WT 4 RTRRR 4 RR f4RTI r 44 RRTRRT RR 3RRT 44 
4 RTTI RRTRRT' 4 doH< RRT Rr 4 Hdclt dcil eldl^l R^ dcil ?RI 4 RTRR 
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'3ll=h< R 'll ■cl JjSfll 37 k 1 h>< 4v3 do’-c||^ ficfo ■i>'H< ^idl 

*ftl 


W^R 3 ?TRk ^FT ^MTI wft #4^ W k^FF RFTl 3 |r 
■?TRWT "Fk sl<=h< <a)<rH RFTTI fFRT ^ll<«l sfk Reft '{hi k RTkt 

^FJ w kf 

Iri< HR-cK k RTf d-SI IFR R'HI I d'H'l 'Idl ^ kk RiT 6RI 
k RgRf TITF fkRTTI <sH6< Rk kkt, cTFjft 1TRT Reft k k 3TRT FTRR 4rllWi 
k R0 RTkk Rk R?W ^ RFFtf k 3TT ^F?ft *ftl RT SjRT ^ RFT 4dlW> 
k 3TR* isl H§k ■Hohfl kl *j<R R> RFT Reft ^ Ijk RTR k RIRR kcJ 
RTTR kl RT R# R7 RFlk 'ScTR RT RR R#f Rlk kl 

R$ WVR< 3F% fR?tR RHI*R>1' Rl RTR 

Louis Pasteur with his special flasks 
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wrr r rr rr Irrt fRRmTRgRTR; Rtf t^r ftRTi rtrr 

RR fR RRRR R?f Rttf RRsPR 4 RM^d RRER RTf^ 41=11^ 3^1 Rtf' fRI 
5RI sflR dyR fRRT RRTRR RkR Rt RdS RR sgt RT ^JRT Rd R> u ll R 
fRRR5 RfRFJRf 4 RRTR R RR RTT^ RfRFJ 3 r Rtf fRI 

fRR RTRRR R RR RRTRRT Rff RRTf RR RIRTI RR RTKR R %JRT 4 
RRT W 3fR RR7 Rt RR R RR1RR RfRFJsff R R[ RRTI 

1864 3 R1RER R 3TRR Wlf sflT RRER RRfRT RR R^IR fRTRTI 
3RR tRTfRRR t RR RRRT RR RRRRT 3?R R^#' tT Rtf RRfR fRRfl 

fRR RRRRRTt RRRR R7f RRR1RRT RRRTT 4 %R RRTR RTfRR 
■gfl RTtl; Rf RRf RRt RRRT ^ RSpf Ri 3ft R tfRT t, RR1 HR-tgl 
RRf RRRR R7f RR?tt ER 3 # 4 RRRR tf# tl ftf RRR' RR RfRFJ RRf 
3RR 4l4|U| R 3 r ttRT tl 

fRR RR) RRWjt RTR RR |[fl RR RTRf WRR RR fRRTf RRI? 
Ri4 ^RT RtRFJ fRRTT fRR RRT Rtf 6HI RT, Rt RT fdP;Rd tf RRff 3f|R 
R 3RRT ttRTI 3f|R PHpNd tf RT RfRFJ RR 43 fRRTf 3RR RftRRJ 4 tf 
tRI ?|3R tfRTI 

RTRRR Ri fR RTR sft 3RR RTTRf RR fRRTR 4 ffRRTR R RR7 
3RRRT RRRR'jt MR RFR RTRT tl RRRff MRT RR RfRT 3RR r^rt 4 
3r fRRTRR RT RRI 


15 























































3 TFT 

sTIhiR'mT it FRl RR dlHrll HSdl 'll Pd-ite RR Rdf RRT 1% RT RTF 
tefc Rite FfRH RF FTgI cTFff tef dfdRd Rite Rf FIFF te FRT# t - Ft 
RTsTK 3TT FRTRT t RT ftF te^d) RT FIFF te FRTRT tl RlFf-Rlte FfRlff te 

ftr rf tef cite tete tei 

fr rrt ^rfter tetTK rfrt t te RFte ftr-ftr 3fr tetef ter tef 

Rf ter RFT Hd-idl tl di£9 dlHlRdi dte te RiRf RF i<di WT, RT gt $R Rff 
FRRT ter RRTfRR RF FRTRf tl RT^ dtelPlRT eft Rldddl tf FRTRf t tefc 
RRlte FF1 FRTRf tl 

WT te teR 1300 F RTTFT-W: ( ®elRT t«T) RTR te TFT te RFR, 

tew ste srteteT te enter tetef tef frj fte hh41r tetera rr rf m 

RSI did,■HI HMI ^TTeTT t RihO gtld ^f RRT-lddl^ FTRlte Flff tel 

rf wi ftetet tef rr tef fR teR rr rttfr tet rrt rti rt® tete 
wteT te fte tetef te ten f^tf te ^gtte tetef te tek tef rrif tete ti 
^ tete t3fr, ften rrt rr fte rr rttfr ftrr tei rt^ tete fte frt trtir 

RTF? RR RFT Hldd tel 

tete rr tef rt® te rrfr trt tef, ftete tef RRte ftemR rr 
teff qi m tef stti tetef tef rf rrt tef rrt ft fte frrtt rtrrt-'Trt did 

3 h 1 y, j 11 1 

rf tetef ftete tete tef ftete qdi rf stef tei rf fff mri 

3TTFT RR fteF FT I 3TRT ftete tef teddi R1 TRFF ‘RR’ FF T[3R tef fte TFT 
rf tete Rite ^rri tef tete tei Rite tete te' rf tete f Rite Rif w 
ter te tef te - te m te ftrt fti tete f rjfr te ter tete 

te fFFT t teT RIT RfteTR RFR Rte FFRT Id Rifted didl tek fte RFTT RRT 

te te tete tef tete tei 

FRRT RRT tef RR1RRT tete te FT FRF RRT RF FTTeff tel FT 
RFRR RRT RF 3TFTT te FFTFRT FTfRR teeTT FTI WSTRT te FT Fit tel FT 

ffr Rte tete: tef te te te ten te fte; dd^-w te fir tei Ritef-Ritef 
ftetef RR Rtef FFRl tete ftete tete FT RFT teRIRtetel FR^teFRlRRRlf 
te R1 teRF tete te FTR tefF RIT tetefR RRRT te F5RT RTI 

Rite teFRl Rff FlFTte R tet te dedil teddi did I FdRT Rll dedil 
teFRi tete te ftr tete Fite ftetef te ftem; ^r Fteite te ^gteteR te firt rii 
RRR ff FFRl R tete te fR FRTRR FtFlft RR FT RFFT RTRT FTRT RTI 
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#7 W d fe d^F <£ 7 $ 37FT d ^ dl d^=F 

l^T ■Hchdl dl eft Ihh 5^1 -c|-c|ch olid H-O^ df fd-Pl^ <5'1 d ift 'Hell! sftI 
■cSHHl 3 h|H o+Pl dt 5^1 d-olch sPi] dd P+K 3TR ■Hid Pl'-'vil -cSHHl 

<dd I snob Pin. <dPi Tjf nif d-Hoh d' nd^ d «idd 3gddT 3 h ndl ecMi 
d ifm dd di ^d ‘jhi+^h’ 'm ddn dm mdr di 

London scene during the Black Death 1348 

1348 d md mi d dRH H-s-l m 1331 


3J.-V ; 
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HT ?TlftRcfT R<4R>d ft I Rft RTT RRRR W RR ftRR ftft ft 
H<Ir RTT ftRR RRRT ft Rift I Hlft Rl? ft Hi 3Tft TJTfsRR dft ft 

1770 ft T^RT ftlfoR ‘51RRT R^Rft RRT R ‘RR3ft-ftiRTT’ RPTRT Rfalft 
RT RTTR Rj^ fftRTI ^ ^tTTRt Rift sflT tM ft RRH 37TR Rift 3RR rhcrT 
ft RTf Rift 2ftI Rl? 41 hi( 1 RRT HHiK ft Reftl RRRT ft I RTT3T1 -hTohH c||<rl 
RTlR RR RTT RRT-ft -RR Rgft 3ft fftr eft fttRT ft RTRTI eftfl RTT fR Rftnft 
RR fRRRTR 3T?7TTTT RRT Rft ftRT RTI 

fRTT TTTftftT RRlft ft" RRT TRRT RT Rft eft RRsft-ftRTT Rft Rftnft 
ftRT 'gR R1RR ft, RftfRT RTlft RTR Rft RTft RRRT Riff ftft fttl 'jRKIdl 
R1RRT fft RRR RefT 3TRfRRRT7T RTRR ftl RT RRT RR fH R1R RT 3TRTR RT| 
RRR HTRT ft ftfftr R1RRTT ftl TTTR RRR RTTR Rift eftf RR RRRT RfR RRT 

ftft fttl 

41-H TTTeTT Ri 3TSRRR ft RTR RRT ft yet, 7sTR7RTRT y4l J l RTTR Rft 
Rlftl 14 R^ 1796 RR RR ‘RRSTf-RTRTl’ ft ftfft RR1 TR#IR ffteftl RRT ft 
7ft Rft TRlfftR ft R5TeT ft RTeT ft" fftftlRTI ft+K RTTR 3 7ft Tft Rft ftlRi ft y,Hi 
7RSRT Rft ?RRT Rft 7RTfRT fRTT R RRR RTftt RR3ft-RTRR 1|3TT RT 3rft R ft 
RRRTI RTlft RTR eTRft RR RR3ft-RTRR |T3TT 3rft 7ITTR TRTR R7 RR RTR7 
R5TI 

RRT ft ft R#T RRT ftlRTT fftRT fRRR % 7RRRR ^ R7R 7R7«R 
R1 R1RI RTSRR 37R RR3ft-RT5FR ft ‘R^’ ft RR1 RTI R7 RRT RT RRR1 ft 
ft TJTfftR RT? RR7 ft 3TR y,R> RRT 72RT7RTRT RRR fRvRTI R7TR RRT RTT 
RRRT ft WT Rift R77T ft ^4lRR fft7 ft RR TTRft Rft 7RR1 RR RoRlNn I fTlft 
RTR^R! RTRRT RR RRRT Rft 1|fl 

RR7 ft ft R7R RTR fft RRTR RR RR3Tl-ftR7T RRT RTRRTt ft RTR 
ftRTTRTI Rft fRTR TlRTcTcTT RlfftcT ff I RR3ft-ftR7T RR ftRR RFTTRT7 ft fftftt 
ft ftRTR ft RRRT Rft ftftftR §TRRT ft^l RT7 RRTRT RTI 

ftfftRTR RTR1 ft RR3ft-RTR7T RR ‘ftfRRfRRT’ RT^ft f ft ftfeR R1RT 
ft *RTR’ ft 7I®T ft 3 h lei I ftl ftR7 SKI RR3TT-RTRR RR ftRR RTRIRTR ft- 1 11 RTT 
RRRT ft RRTR RR ftftfR fftftR ‘ftfRRRRIR’ ft RTR ft RTRT RRTI RR7 ft 
ftfRRTlft ft Rftft ft RRTTR ft RTR ftfRTTRRTR RT fttRRRTTR RR RTT^RTR Tjft 
^fRRT ft TTF^^3TTI R5I-R5I ftRT eft Rft ft RRRT RJRT I 

RRRT Rft RT¥ 3RR 41 HI Rft RR ^71RT TRRR Rft RTI ^Tlft fftft 
3RR RftTlft ft ?Rft 7T7RT7R Rft ffteft ft RRTR R7TR ftftftft ftft Rft RR 

rtr;i 
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ztrof to tot aro ana totot ^sni #arct tot aro totft ^ ^ar 
#' ^ aroafer toto t faro a# #' artaf a# to to# tor aiaRt tot 
whttot froat to' to iron to aro eft aaa totto ana torjtot to TOa'i 

RTO TOST TOFT fi-bfdM TOaTOTlfa Pdfi^d TO ^ TOt 

fTOT #f TOR TO TO 1840 a TO TOT TOTO-TOTO TORTOTO #' TOT TOT TO 
TO TOT TORR afTORTa TOT TO Rp[FT TO?ft sff I TO[?T al afTOTTa; TOTOT TO TOa 
TO TOR TO TOft *ffl fTO afTORTTOf TO TO# TO TO TOa Rl# TO TOTTO TOT TOT? 

a to aaft nfi 


#ro tot fror tott ^Itot to ^tot 

Statue of Edward Jenner giving the first vaccination 
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RHdcllSpR RR RT f#RTT RTTR RFTTI RR RfRRTT3TT RR RRRTT 3RR #R1T #ff 
RR fRFTR RTTR RTTR Rp RTRRT RTT7M RT R RTT R# RRR R RRR RKdl RRRR 
#RTT RT#pf RT RTR RT# TRRR Rtff TRcTTI RRT 3RR RtRTT RT#RT RT ftR ^TRRTT 
£1R R#R# Rf#7T3pT RR TRHIdPld #t T# sf? 

1847 R RR7RR#R RR RRT 3RRR1RT RT RR1RR RR RTTR fRRTTI RRR 
RRT pRRR RRTRTI RT R1RRT RR RT#R # RTT# 3RR R RTRR RRR RTRT RR 
3R5#t RTR RRT TIRIRpHR RTR # RTRT RTTRTP RTI PfRfR R RRTRR TJR1T ^3R| 
RRR RT RtTTR R#RTT3pf RTp R7R RT RRTRR RRT I 

RT RTRRT fRR RT|R TsTRR 3?k RTTR fRI R1RRR RTf RR RT# 
TTRTRRT R RTR RRTT SR^l R#f RFTRT RTI RTRRT <41 h|RrI TRHIdPld RR T# 
# pRRR HfedlR RT T# R# RR RTR Rt R# R#f RTRpI RRRR R# RT: RRR 
RT#f R RTTR RtRTTp RT #41^ |, RR fRTsTT#? RTRRR RTp RRjfTTRT RIRTR RTt 
RRR # RHd4#R RR 3TRRT RR TRRRT RRTI RR RTRSR R ^RRl RTR RTRT 
RR RR fRRTI RR pRTT R RRR # d)lld hPscIIRP R# TJRJ RTTR ^#1 RR Rf I 
RT RR#) TRRRT RRT Rp? RRT RT# R^RR "RpR ffR R#7T T#P RT? 
TRR:TRyf RRRR RTt RRRTTRT RR TsTRR RTTR R R|^ RRR RT7# R# 
RTRRT R fR TRRRT RT RfRpTRT R TTTRRT RJR fRTRT R# RRR: RRRTT RRT 
TsfTRTI 

RRR RR RRR (RTTTR) RRTR RR RRR R#P RRTRT R RTI RTRFR 
3T5#t RTSR RFTTRTT TURHp RTRp RT TRp #1 fRR RRR RRIR RR RtM RTTTT 
RR 'JRrRTR Rt TRT RTI 

1856 R R1RRT R fR RRTRT RTp R1R RRR RR RTfT RRTI R1RRT R 
RRR R?Rf RlfR RR RlfsFRTRRR R MRR fRTRTI RRR RR TRRlr RT TJ^R^M 
fRR# I fR# RT# 3RRR# RTt RIRRRf Rpl TRRtT, RTfR RR ffTRT RTcTT tl TRRtT 
RTRTT RTRR RRRRT t 3#T RRRTt R1RRTT RR RTTIR R RRddl tl 

RT RR RTRRT R TRRRT RTfR RR RlPM # M^TR fRTRT RT RRR 
R# ^ RTRFR # 3TRFT 3TTRRT RT TsIRpT RT T^aRRM RRT 3RRI fRRR 
RRRTR TsTRpT RT RT 3TRFT-3TRFT pRTR RT TJ^RtM ^1 3R^ TJ^RtM RRRT 
RR RRR R 3plT TsTTTR TJ^RRM RR 3RRT R RRRTR #1 

R# RTTR R TsPftT RTt RRfRRTTR 3TTRTRt # RT RT# tl RTRRT % 
RTfR RRRTT ^RR RTR # RTR RR RR# R R# RTTR RR ^TTR PfRTI RRR TRRR 
TURpr RTt RRfRRTTR TRTR RT RTRfi 3TR^T TsIRpT RTRRTT RR RTTTR R RRRTR RR 
RRR ''JR RTT ^Ril RT 3ppT RR RTTR# RT# RRTR RRp Rp| RTp RdTR R RRRT 
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MR RiT RsPTtT WR «I sfk R1RRR Rif 3RR f Rtf MRt UTI 


Yeast cells y*JW RR RiTfuTRiTTf 



RT5R fRRfRT RIsR Rif RR RRRf Rtf RT^R afl ftR tf R^fR WT 

fRfRT ajk rt w tri rrr wtf ttn rr if Rk rrr rtrt rtt m 

met Ml RR R Rtf RiRR 3lPH=bK=b ^RTRffRRT Rif RRR Rif TTflF^n Rif 
‘^RUf^M’ Ep RTR R RTRT RTRT tl Rt ^RRRE&RR R RlffRT \R RRRTT 
t?RRfRR tfRT tl 

RRR:Rfrt RRRR Rif 3RW tju%: rrir t RR RTRER RTSR RF 
RTfR RiRR 3R5tf RTR RRR tl 3RR RRR:R[Tt RRRR ■HRJJR tfRT tf ftR 
Rftk Rif TR RiRTtf Riff RfTR Rtf tfRT I RISR tf RIRT RR? ER RjrjfT 
RRRR afk RTfR Rif RIRR RRTRI 

W ^Pn pNd RRR ^ RIR fe TJR RRft tf 3 Riff RJ 8 RRM tlf Rtf 
tft, RTRR RR RRR:Rf|t RRRR r 3 ^ t^r RRfR Rpf 3fk RRI 

RTSR TR RRIRT R RTRER RJTR % RfRTRffRRT ER RSfTRlRRJT ER <kfTR 
tf R*tk RRRTTR t^f tf RRitf tl ftRTRT e£ %R 3TR 3R5^f RTfR R tftf 
Rf IRRRt RTfR fRRTRI RR 3RR t^T RiRT RTRT Rltk RRRRT 3pR 3R5tf RTfR 
RRR tf WR tf RTRRfl 

3TR RiRRRT RR RRi RR^R Rpf fRRR RTfR RRTRTT RRR RTR t* Eg® 
RTfR RFT Rltf tl 3RR RR^ fTR R RfRf R RTfR Rif RTRRT RiRT RTRTT Rp5 
<SKM Rltk RFTT tlRT tf Rp5 RRR RTR Riff 3R^f RTfR < 2 l<tl tf RTRtfl 
3RR ejf cfTfR Rif jRRi Rf IRR RT RiTR RRR R M5<H RR 3TRR 
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qiq W qt 71FR ^TT q#' qtqTI 


qq iTmT qt qi fe 4l=ki<T W, qiqf TTT qt 
q^qqftqt 4i qqt ql=iiiJ|3ff ^ 5 rt qqtqn q 41 hi Riii q^Rft *ffi ^i<+dH qfr 
q>® fqsni qqfqpq qqf fqqi qqffe mz qjsqpqtqt aqqq q fqmi qqf ^ft 4i 
qq qqq qq qqq fqqiq qqq qiqqq ^ qqq q qq qRti qqq 
q>® qt fqfqqq qq q qqq 3 qqq qqifqq qqq qi fe qjsqpqtfqqf 
q Ttq qq $ld 4i 


4 ftqFir OTT q^nfrqf 

fqq qqq qiqqq qqq:qqqf qqqq qft qqqiqq qq qfqq q qqfq 

Os 

qq qi' sf qqt qqq qqq q qqi q^ fqqftq aq qqgt i 

qfqq qqq q qriq qqq ^ qfrqf qq qiqijq ^ qqr feqnq 4i qqsq 
qqq ^ qqqt (qq? qqqq qft s<rril) qt qqq qq qpq fqqqqri qim qn 

qqq qq q#q qqq q %q q^q qq?qj4 qi qqqj 4r qq qq: qt 
qqi qn qqq q qftt qtqrct 3 qq q# 4 afiq q?f qqqq qq qfrf qqqT q#* 
fqqr qqi qn 

qq qfraq ^ fqq; qrqqq q aqftqrqftqli 3qiq qiqqq qifq q#q 
qq qqqqr qq qjqqi qqq 4 qf qt qqq q#q qft qqqnfqqf qq qt fqqqiqq 
qq qqq 4i qiqqq % qq fe qt qqq q qftqf ^ qiq q q>® qt q#' qqq, 
qq fqq qt qrtqf q qqq qq qqqqi qft qpqiq qft qi4qi qfti 

1865 it' qiqqq qfaqi qrrq qq;i qq qiq q^qfq ^qiq qi^qftqqftq qq 
qqqtq feqii qqf qqijq qi q>® qqff qq qjsqqtqqi, fqqir aqq qq q#‘i fqq 
qqff qq qfq qqn qi qqf qnq ^ qqq ^ qftt qfqiq qq qiq afiq qq£ qqtq 
q q ^ftqqj qf^jq qtftl 

qiqqq qft fqqi qqqft qqq qqi qi fe q qftqpj qftqf qi qqq fqpq 
t sftq qqq q# ti qqi #qr ^ftq ^ff %qt qq ^ftq ^ 3iqq qqqr-qqqqi t 
‘qqqtqf (%qi|q) qiqq ti qq qj^q^M qqm qi qftqf w qqqtqt 4i 
qq^ qiq q qqi fqiqi ^ qiqiqr «n? qi?q qft M qiq qgqtq qft w 
feqi ^i qrqqq qii qqq qifq qq qftf ^qiqiq qqf qiqi qii qq qqm qi qftff 
qft q4 qiqq ^ q^qqMtqf w qnq-qqq qftt qt qq ^nqfti 

qnqq qtnt qftei qft qqqr qt qii shhi arqnqi afiq qfff qro qt q 
qii qtqiqt qft qqqf qq iqqi qt ?qnq qi - qqq M qffqf afiq qiqijq qft qqqt 
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tft rt rr rrtti rttr r trrr rt; Rtft' frr r^jtt Rt 3R#t 

Rffrft' f RT fRf R RJRRTTT RRTt ftl 

#fff % R1RR Rt RRTTT? iTpff flT ft 3W TjftR if RRR TTRI RTTR 
RRTR rr Wl 


fm ft fts f fere rrt 



R1RR RR fR Rftf RT Rff - fR TJSRftft ftRlft % RT RR?t 
tl 3RTT ftR R9hlH=h t - Rift ft RR ftR R <|Rf R f^RTT t ft PdPNd 
ft RRRT RRTT fRRt TJRpftft Rt RTRkT ft flRT ftRTI Rtf ffel RTftft RT 
trTRT!R Rft R TRRR ftR R R1RT f I RRR RTR TRRR ftR ft ftRR RRRT 

tl 

Rs? TJ8Rftft TsTlRt RT ftRR R ft fcT RRf tl ft Rff flT RlftT 
R ^RR 3RTf R ft R>R RRf tl ft Riff R RRffR - RR, TJR, 8JR RTff 
R ft fcT RRR tl RR TJRTftft 3RRRT ftt ftf tl RRlfR ft ffaf Rtf 
ft RRfRR ftRR R5R R RTR ft fpTT RT 1RRT RRT RRdT tl 

R1RRT t 3TRR ftRRTf RT ffTTR IfvRT ft ‘RRT^sff R 41 h|RrT’ 
R pH-SId R RTR ft RTR RRTI 

ftR fRTR RTR RRTR TJSRftft tRftffRT ftf tl RR Rf ftRTJJ 
^RTR tl RT Rft ftR ftRFjff R Rff ffltl R7® flmRRI RRtT, ftttftRT 
flT 5RT TJRTftffff f ffrft tl 

RTffR R7^ TJSRftff ftRRt ffnf t sTRRT RTTRR RR Rff fR Rft 
qjRTftft RTfRRTTR ftf tl RTRRTT RR TJRTftff ft ftff R ftR RTfRRTTR 
ftf tl RfRRTR TJSRftft Rift, ff^ft R RRT R TSf t ft Rtf iJRRTR 
Rff RfRlfl RTR R RT® RTTR RRRfft ftf tl RTS TJSRftft ffRRt Rt Rfr 
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RRTR t'l Rp 3RR TjcT Rfm 3^1 RTRf RTT R1I4R mi RRTRRf R t 

fm#' mm Rmf sIr tr^t am richly m %r mrmR mi?T ti 

Rp ItR f(t t RT RRnRRT R#* ift sfk RT IJSRRtfRRf itr Rif 

^R[?f t'l 

tR rrtr ij^rrM f rt rr Rif r^ttr affi rr mi im f rt 
ijmRtfRm m Rif ^rtr mam m<=pi rtiri m rrir 3 3TfRmim Rtmfim' 
TRFjsff ^ T$m\ *ffi rfri ^ fRRjarr' m firgfR m rrtr ^ mi Rp 
Rimn mam mi r RmfiRT ^ tttrr rp) i 

mm RfRm %mi rtr m rrt 3ftR rtrrt Rf sfi mrm ftm % 
ritrt RiisRRmfR mumi ^mtftm mf Rqm rr m mm mi rtrri m ftrgfR 
m mi r rsr m mi %mi mr mmirnfm mt rir mi mif i mrnRRi rrtrrt 

RT ITR Rtt R 1TRT R1 Rlt TJ8RRfRf RF it RR it) afri RRR rM mt RRJ 

ii mff sVfl i 

1867 R %1RT R RTRRR Rf RimRRl RRTRRf Rt ITR RtR ^ RT1 
if 3 rrrr miR ml min rrr rirt mramR m immr rir m rtrrji rrri 

RRtR ^mi RT RT?f a)l RT RTRRR ^ ITR 3^11 RRmRrff ml Rt) ^ RT1 
f) Rltm mr R1RT R1 it RRTI 

1870 R RRR R ?p R RTR %RTI RTRRT RRT RRTR 1RTRRTT *) 3ffl 
RT R^R R RRT 1TRT RTRR R R1 RRTR TTTTR mt RR it) m RiK u l !RR 
RmiTTWf t mt tlTT R RRR R ftmTI tt Rf RTRR! RTT TTlf RRRIR RTRT[f 
m tlTR mt RRTR WTRTRT R RTI RR RTRR1 3RRRTRTT R RRR RRR RFt 
Rif RRRR RRRf mffRRT mt dlHKllO t RIRT RTRRR RTf RTRT, RRRRR sffl 
Rfem rr RRTRR m %r mm fmmi 

^p: m RTl RmRl ‘ifl^RR’ RTR mf RfRIlf R1 RTR RRR RFfl R1 
RRTRm ItR RTRRR miRRfl R1 RRT RR 1TRT RT I Rif RR ^lf Rff I'+HIRI 
RTRT R1 RRfR Rif RH lRTFJ3ff R R1 RTRf t'l 

RifR RTRR1 ITR^ RRR t RfflR ^ RTR fRRTRR RtRFJ fRRTR iff 
RfRRRf aft I RRRff Rf ‘ t^RR ’ ItR R RfR aft I m#t RRRjaff m PR^Id RR 
RftRRR, RfRR RTRRR RR R^RR fmRT 3fll fqR ItR -^RTTR RTF RfRT7| RR 
3TRFT fmmi 

RRR R fmmm fm RR if^RR RR RfRFJ RTRR1 ^ Rltl m RT11 
1TRT t RT RT 3R[t llfRl RRT RTRT RTRR RRTRT tl 1R flRfR R RR RfRRJ 
(RTR) miR tl R1 RfRTl) fRRT RTRR m RTRf m RRR 3Tlf RR7 fRRT 11 
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RRRR tl RR RRR R RRT if^RR R RR mIHorT RR <4HWI RTRT RT R^T 
ff4RR ^RRtftRT ^ #3TF3 fRRRt R RftfRR W sif 3f|R RR ^RTR Rft RTR RTTR 
R RR^SR RTRRR ^it Rt RR RFT ■H^hdl RTI 

RR WRR RR RR RRT RcRT cfr RRR TJR RHcrT RR <RHH R R^ 
RRT RRFf RR IJfTTR fRRTI RRTFf R RR 'RFTRR R TtR ^ #5PJ Rt 1 jft RR? 
RSR Rf RTT| 

RRR RTRRR RR #R RR RRR Rf RTR RTI 3RR RRf R1RRR ff^RR 
TtR flRFT RT RTR f^FRI RRRT eft RR fRR RR #Rlft RTRt R Rteff I 3RR t^4rR 
R fHcldl-'^clcll RTf^ RRRR TtR 51 cl I Rt RRRR dl<=hi RFTR ^ RTR RPTRR RR 
ff4RR Rft #RRf fRR R>Rt Riff RTeff I ^R ^ ffRT RTff 3RR TtR Riff fRRTTI 
RR #ff R RRT^aff RT pH 4 Id RR 3RERf RR? RRfT iRTRT RTI RRT 
^4RR R fRRRft-^RRf fRRRt RRRR #RRt RR WTRIRIT R RToRT RtRR RT? 
R1RRR RR RFR fe RR RFRR RTRTI 

R1RRR R T^RR R #RK R1RRR ^ RT® RlRIuj R<RfRR fRRT Slk 
fRR RR7 fRRTR RRR R RRTRTI RR^ RTR RRR RT® RTtRFJ RR r 4 fRTRTI 
RRR RRf RtRT ft Rtf fRrRT fRRR TJ R#* RfRRT fRRf 3RKT ft RtRFJ RRI RRR 
3R^ RRf f^FRI R RT RT RRTRR ^ sflT RFt rrr R|ff T# ^1 

rr -Riciiui Anthrax bacteria 
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Rfe vjIHckT RR fe#RR F FT RFRK FT fefR FRF R 

RRT FF? 4)c||U|3ff F RfcT RFRin RF F RRRR fefR W\ RFRR Rfe fef 

Rfei rrcj ft rfrU 'jflcnujsff 3 Ffet rrr «f f fefn # ft diRFdn 
^fetfeii f ta ff RffeR % #ui rfft # rr rrTr rr feRT afe 
frr fr rrff feRF fe i 

1881 # RFFT R FRF ffe RF Rlfeffe RRT R FF fen I FRF 
feT F rf Rijir ff ft fed anarf fet rr fefeR rr chH#k FtFT [feu 
Fh>< anF if fet R feitRR F fei<rii i +> yields fer ife r> Rm, <*>« ffe 
fern feni frf rf q# fef #■ fe rrf rr diRFdn fefer f Ffejaff 
f fetRFF ffei 

rtf ffei rfrir c(f rr[ fe ffer feq f# fft «n fenm fef afe 

RT FRtl FT fel fet RR dfel FFT an RT W®1 Tift 3T# RTR FTeTt Tlftl 
frf rk R fernt Rft Rf feFj Pdfed Rf fniFTF sprrh# 
ffeRF q?f^iw WT # FIRST RfelHR> fef RR fefe FTFT Rt fesT 
RFR #1 

rtrrt F rtf Tife feNr f fen^fe # 41 hiRrT f ferF ft rrr 
Hdcdfe feR fen I RT RtRTT Ffe sfk njIHc|<7 R feFT fef f fer^arf 
RR SdiicJI chncl 3fTn dUchl 3TaRRF ch<d I 

FF TTRTRT aft fe fef Ffef R 3TRRT F^ 3TFF-3TFF WR F 
qjfej fRFF #1 FFR # fe Tjfefe R1RT1 #fej fel RT an Rs? WT RRRT 
ijffeq ot an i Rife; # feipjpfr ^q #f rrir ^#1# fenfe 
## fe-fe: # qffejaff rtt fefer fern 

d>Td R qflWJJRfe feR-fell ■#! y,di dyel ci^ci-0 ^ 1 f# R -SldlI 

6-si ## # rr; fen-fen fen #1 T ran fen amd Rnnfe nicr?' Rn qffejaff 
fe #fe fe fe ^fef i trf rtf Rn n=n qffej nfr ^nrnt wm fef 3fe 
qffej FTFI R#t fen-fen # fe afrn fe RT ^fe R fe^ Ft ^ni fel RRaf 
r ^Rn-R?m RR-fen fef rirti 3rf-3ff fesfen fer-fer rtftt' Rn 

dcod afe FFeT-RTFer fel fe-fe aFF-aFF RFF RT 3FF-3TFR 

tferffe' fe fernflfen fenn rt fefi 

FTR Rfe cbTdldl FT 3TFR # ffeRF-RTt8FT Rfe afe ffe F#' 
FR fefefRT SKI fel ## RTF fe RR RRT RF RICH I fR RRIR FTR % 
‘feFfear’ RFt FIFT-^Rn felF RTF fefefRT RR Rt RF nsfe fRRRFTl 
RRT RR dldinl fel RRR RTF TtRFJ RR RF RF RIM, efT fen RR 
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#RRt TOR TOTOR WIT 4TOR 4 TORTTOT TOT TOTOTRT tl RRTOR R RTO cRtWT 7J5TTTOT 
tot Itotor tro4froTT tor to4 torr to tortoR trotfrorT f4TRr toti w to 

TOTO1TOTO RfRTO R5TTOTO TOTOfTOT R RTO <|TOR TORTOR TOTOTTOTI 

3FTK R TOTOft ^cKHR-MI TOT TOR^R 

Bacteria and moulds growing on agar 



TOTOfTOT 3 RITOT % fTOTOt TTT TO fTOTOTTO r 4TOTO ?RTO TOTRTO[ TO WT 
R TOfeT TOFT tl trofTfTOTT 3 T^R f RRTOR TORT 4 r[TOT t 4 r RTOTO 4 4t 
4r ttTOT tl RTO fTOR TOTT ‘ dlPTOHR ’ TORTO tl TO[R R dPTOHH TO RSR R4-RTfTOTOR 
WT tl TOTORRT TOR t4 TO1RTOT TO7T fTOTO WRTO RTRTO 4 t |[3TT t TOT % WTO 
twtftro TO RTTOT tl RRTO TO TO TORTOR TOT TOtTOT RfR fRTOTTOT 4 r Irr TO TO|R 
R TOT^R RRT-RTfTORR TOT 44 ft TORTOR 4 TOTOFT TORI TOR 3RR TO RRT-dPcHHH 

tot rto tottoto tortor to totTr r rwto froro totrrt to tor wrto to 4t 

TO TO1RR TOT rTtRRT 4t 4RTI TOR SRR TO TORTOR t WRTO TOT ^TOilRRI RTOTR 
4 fTOTO RTO TO 4 r4 44rrT RRTr 44| TOT^ TORTO TO fTOR 4 TORTOR WTO 
to TORgror 4 rti 

TOTT 3RTO trof TO %R 4 RRT-dTRtTOH fTOTOfTOR TOTOTT RTORTO ttTO? 
TOTOfTOT TO TOR R 3TTOTTO TORR TOFTTI TO TORTO TORTO TO TOTOT TOR fRRTTOTftTOT RTR 
TOT RTO RTO1RTO 4rrT RT4 4l TOTOfTOT 4r RTO 3TOTO TO4 TOTOTO RTTO 
RSRfTOTO t RRTO 4 TORTORT R ftRTTOtfTOTT troTOfTOTT RTOTOR fTOTOT 4 r fRR TOT^ 
TORTO TOTR RTO tT TOR TOTRR 414 I TFT RfR TO RRRT R 4 totoHrTOT TO 

rrT-rtItotor 4fR 5 sfl 
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1892 3 3Tf[ TTT^T 3 fewtfw TTJT-zffwi ^<61 feRTI 
fTO 'T R fewtftRT ^ feUT RfiRW R5T RRtT 

ft^sftftRT TtR R TftftcT ^ ^RTR R 'rft TflRTh R?# RK #rff 
^ fet^ RiT *TC fn^dll 


Mr^T RRHT cfc ol+ilRiJI 

Different kinds of bacteria 
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RRTfRRT % tRRtfM 3 RTRR M RRT stlT RtM RTt RRT1RT 'SFftl « 
RT^ M WR tt' Mt RRT Mt R MRS RTTR RT ftM MM ^ Miuj 
rt rt frifo ^ rt|^ rr>tth r RfRi rM M rt Irrjr r rrrr rrr fRMTti 

1909 R RRTldR> sfk RTM RRTRRR % ‘ 3TRp 1 RRTRtR’ RTRRT RRTRR MR 
fRRTTRTTI RTTR RRRTT R fMrfM RTR RTt MM M M^ttM TO tt Mt «tl 
RTRRT, RTTR, MftR sfft rMMtt Rt RTR R «j<=kitR«4l TO RTTR RTR 
3TRRTf RR RRT-RTfRRR 3qk RRTRR MR RRI RRRT RTR-RTR Mff RTt 
RTR3RT M R1RT-RRTR; RTt RRRTfRRT Rt R1R[R RRT tl Mt RTt RTR RTRT, 
3TTTTRIR mM TMTT, RTRT R1RR, TRW RTRt M RRRt RTt Mt TIMM RMR 
RR RTRR RRT RRT tl RTTR TtRRJ RTT| R MR tl 

TtRFJSTf Rt RRfT RT TRTRRTTTt RcfTRf R> RTRtt 3TR Rift RfRRT R 
RTTR RRTIRRT Mf RTT RR fRRTRT RRT tl RTTR MT 3TTRt RTRTRt RR 
RRRRT RT RTRRT RR tM 3TR fRR RRT tl RRT RTff RRT MM 3R^ Rt Rf 
Rt RTRRR RR RRR TOR RR RTRT RRT RTRTI 

3TTR RR RR RTTR 't RTtt RRnjRt' R Rt RTR RRTR t fM? 
RTSRRTRRR R R RTR RIRT Rt TRRR Rtf tl RTRRT t RRT %Tt tt MM 
RRRTRt Rt Rt RfR ttt TRTRptf M RTRt M 

5 TRgRTrTR TRURT 

Mr RRT RRTRR MM tl RTRt-RTRt RR RTctf RTT Mr RTRt t 
Rt RRRTT RRT RtR M fRRFT RT ttRT tl RTO RR R RTTR fRRTRTR t M 
Rt Rt Rt fRRIRT t RRRT RTTRR RTt tlM tl M #R ‘RTRRT RTcRT’ RTR?t tl 
RR M RTRT fRTTTt RRTR RTt RTRR t Rt RR Rt Rt TtR Rt RTRT tl TtR M 
RT3JR RTTtR Rt RRR RTR RRT 3Tlt t RRTfRT M RT TtRFJRf RTt RfMRT RRT 
RfRR R fRFRT RRR RFTRT tl tRT RRt M RTR cfff RTTRft MRRT 

RtR RTRt tl 

R1RRT t RR TtR RR RRR 3RRRR %RTI RIRRT 3frT RRM RRTRRT 
RTt R RRR-RRR RT RRRff 1 RTRRT RTRTt ’ RTt RRTRTI iRTT RR <Rocn I RTF RTR 
R M RTR RRRT M RT RTFT RRTM 1MRI RR RTTRT RRT RfR MRTRTRT RTRT 
RTI MfR MR RT 3TTTT RTt RTRR RT %R M MrM R tfe %RTI 

3TRR: MRfmf RTt Rt M RRT RT RRR RTMt RRR RRT I fM RTRRT 
t MR RTt TfR RTt RRfM RTt RRTR TTtR WWl' RT RfTRM R RRRR RTR I 
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rr wfmf rtt rr M ^ afk M^rM Mrf r rtr rrti 

Toff <W1 TsITRfRTf R> RTR RRT fRTRT RIM,? RRT rMIr-H flRRfffRT Rff 
RTR RTRRT ITT TfR RTf Rf RT^ RRRTT RRT RT^TcTT RT? RTRRT R IRRTf ROPmi 
RTf I ftR RT RfRRJ Wfmf RT Hfwt*b 3^R ffe RTf RgM 3' ^| RTRRT R fk 
RTf Rgkf RTf RTTRRTT RTf RfeT Rtf fRTRTI RT TfR Rf R^p R R RRT RRTRT 
RTTRRTT RTRTf RTf Rtf RTTR ^1 

d^Ri HKrl ff<o Rff 6ssl ^ <s|gc1 ff dRi-S sf P^1-5 3TTTR-3RRR 
RRfRRf RRT Rtf fRTRT RRT RTI RTTR RT dc^s RTf RRR R TgRTRTT RR RRR 
RTf TRRR Wfmf ^ hFwR) R MfRR fRTRTI RRR RIRT % fRRRT 3#RF M 
RRTRT Rtf fRTRT RRT RT RRR RRRT # IRRTT ftR MtTI Rf RRTRT <ft RRTf RRT 
Rtf %RT RRT RT RRR ftR ^ RTf^ Rf RTRR % R#f ?RT| 

RT RRT RRTf TRTRPR RTT ftR iR feRTTR A RRT? R1RRT 3 TfR 
RRTR MR RT iM ftRFjaff RTT RRT TRT«R RTRT R #RR fRTRTI RR RTF R#' 
|[3TT| fRR RR RTRT RTT RRT <41 ■H RTRf Rice) ^ RTR RRT fRRR R RRsTT RRTI 
fftff RTTR R TJTRT RPSRT RJF fRTRT 3ffR TRRR RTRf RTT RTTRTI RTR 3 RTRTT RTf 
3RRFT fRTRT RRTI RjM ^ RTTR RRIR RiF 1441 R 41R) iff RR 3fR RR RRpR 
Rl M f|l 

R^ff RR RR RRTR ^R fRRTT RTR? 3RR fRRTt 3RE# RR RTH RTT 
RRTT RFT^R RR R#R R^ R RRTR f| RR Rpnf 4, 1885 RTT RRT RT RRR RT 
RIM RTMt RteRRR RTT ^Rl RRR RRT RTRRT ^ ^ RTTRTI rM RTT ^RR 
RTRRR ^ RTR RRT RRTI 

RPTRR RTT RRT RT fRT 3RRR RtR R^sff aflR RfRWT RRT R^ RRT 
Rf RT RTRTRT fRfMR Rl RR RTRRTI RTRRR RT RRTR ^ RIRR RTT RTt^ ^RTRTFT 
Rl Rf i\ R# RTRTRT RTI RIRRR RTT RT RTRRT RT RR RfR M RTRRT RTI 
RTRRR R R|R RRTR RRR RTRRTR RRpR RT RtRFjaff RTT "feRT fRRR fRT 
RfM R RtR R- -felRTTRT RfRRTR M Rf R^l RRT fRR RK RRR RRR ^ 

Mr RtRFjsrf rtt Mrs Irtrti RfR-Rf^ Mr rt -^rIr r rIrrtr rrrt rrt 

^R-^R R1RRR M 3f[R Mr RtRF33ff RT MrRTR RRT RRTI ^RTRRR fRR RfM 
RTT RRR RTfRRWf ftRT^aff RTT MrRTR fRRT RRTI RfM RTT RTRf Mr R#' 

RTRRT RT fRR RRT RTRRT RRTR RRTRRTT 4f I Mr RT 3TRR RTfR 
RTFf RT MlR RTRRT RTRf Rf Mr fRy M T3TR^R RTTR RTRT RRFJ R^f TRTR 
RIRTI 
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RRT pRRR RRRR R1 fe RftRFjatf Rt % RTRl ffrff RR fegflR 
T TcTcT aTT? R#T, WRT ^ 3ipRR fegflR R# ^TTI Mr ^ Rt 

Rat Id Id Rd RTRIT RfR RTI sfk fR RRHl'd<u| RTt RIRTT R^ R?R RtRTI 
RttRRM rrrMtpj^crtMrM feMr hi^srI^rIm 3rrirr 

M? 

afrr wt wrt w srt ^ M 4)hiR4 rr M or^MM Mi RfR 

R§MM M R1R M fMrt M M MRRT, RRRRT, ^RRR 3RfR <£ fRTFJ RRT fMtl 
RfR MM 3TTRRR M RRR R RT R<slcl M Mt M 

RpR <£ sRTtRr 3 rr MM Mt wrt MRifMt' M Rim M rr rir 
RTR Ml fRRRRt M Mr R*RFf M MM Rft fR7 MrTRT M RRM rM PRR^cM 
fTf RlM MrM M RK W RR TpF RRf R1T 'slldl^K RRRT RR WcTT Rtl rM 
fR MrM RR RIR ‘RRRTR^ Mr^R,’ RlRIRt RRTI 

PR rMT RrtRtrt MrM MtrMHMI r pr MIrM M Mnp Mt 
ddlRl M RR M aM rM fferoTTI MM MM Ro Hcdl M RR M RRR«R MM M 
MM M riMi RRp rriM RFpp rM riM M rr M' Mrfj rM' fM§M 

RRTI 

MlR3lMMl M RRT RR wM RR RRTR fRTRTI 3RR M RR R7t R^RR 
R#t WtM - MrM MM M 3TTTR M MsT R1R1 fti^d M M pRRt MtT M 
RTTRR M RfR MM MRpjM' M M MsT RIRTI RR RR RR RRRT WtM M fRR 
RTRT 3fR RpFJ ^| 3TR fR RR RTf feSRR^ ^ RfRf RR Rp Rjff RR1RTI 
iRH^lRR+1 R RR^ fRp fRRfR RRRR ^ ^ RTRT RR^R ^ 
fWRT RWT fRpI 1892 ^ RRT^ M cRRTR^Rfl' MRd4 RR RR RR fRTRR^ 
Rt pRRII RTTRR RR^ RtRFJ RRpR R^ll 

RR^ ^RTT Rft" 1|3RI ^ RR RTf fegRl^ ^ RTRpR RRRSR RffcPTf 
RtR ^R1 ^tRT T^T I 3TR W 13R fRT RfRFJ ^ fe 

RT RRlR R R#T WTRl- 3 Rt 3TRTTR1 ^ fRRIRf RT^ ^1 RT RdT RfRFJ ^ 
ali ^ ■RRicl 't''? Rf 3TRRR RRR RRFT fR7 afR RR^ RTR ^ RRT^ fRRTT 
RRIR RRRT RR RR fRRTI 

1898 i RR RRRRfRRllRRt RIRfejR f^RR RTRRfRRl R Rt fRR^R 
^Rt R RRlR RfeTRI RRT^ Rt RRT RRTt RRTRT Rft RfRRl ^ RR Rll yl*Md 
fRRRR "R ^SMII RRT^ Rt RTRT 1% RR RTf fosRiA ^ RRRSR "4^ fRR <1 J D 
Rl RT^ ^1 

Rf RR-^-RRT RR R1RR ^ %R; ^RR R1 % cRRTR^RlRf ^ RtRFJ 
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^ n fe 3 srrapft ^ ^1 ^ wnfe Tt’TPJ 

'WK -q^sj ^ ^\Z 3TWFTT - 'qFft ^ WTFJSrf c£ 3TFFR W #t| 

^f 'qpTt ^ ^T«T WFft 3 ^ TTTTI 



^ f^?f ^T rffcr ‘cllAR-H’ ^?t fl ^lARfHob ofjt %TT 
<rl J 11 <Pfl cT^T^ Hccll W\ TPT Hall ^ Riy, faq <*IH 

t^t^ti ^Pdy, wr inpjjsTf ^tt ‘^ttw’ ^t ^mr f^ni tr^'4^5^ 

^T TFTFJsff ^ff sfK Tf ‘cj^jy’ c£ TfTTT ^ cp^T Tpni 
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aaar 3 aa ‘aima’ fman at t? am eft WT'J I FT mat m WPJsjf 
af TTR af t? ai|a ■HH'H cT^T San> aK t aflf at ap 5 ntt am nan I 

1931 3 fllfon ^q)l(n°b MWW mmn q^mflt % fR WH an WT 
mimf aft wftl am n t' Waft ^ aft yi^dH t at #m amt? WR 
WRlt *onw’ W f 3TT mRI mim %TT mat ‘ afldH^H ’ an matin fmmi 
aa am am an ^at mwfi ftmmt mat ti mra taf t ma aft ama aan 
mtm-am fmm m amm ti mra aft ma, afk srfmjsa anarr 
an amm ti 

^ a amra m an an ma rnmaa ‘aftmarnn’ aft waft t 
wan waft at ifc, sfaanr ftanjmf af n=a-atar fmm ti ‘aftmrami’ m 
naata a waft a a aaft at fnmm aai amj aana aa aan at aaft waft 
a a arm fawn aa femm at tow at namm aan aft fta mft aan i 
wra aan % armia an am aaft m araaj a at ?jm am man 
1930 a an; fantn aifaftaaftn famfaa fmn; an; at aanai aft fman 
aft aaa ajmr ‘miama’ an aaata mat ^i m ‘wtaaar arnanaafna’ a aa 
ajaaaa atm aft at mm m amm m fnm arman ainafaana a ana aan 
amaa an ‘#amn awataafna’ t ana: tmfnm maan aft ma ana 
marar mmsm amaa an aram nm aaaft w ntai an at 
araran ^aatffai a naai i a arai m afn; a^a aarni an amian ^aatftai 
nna^ 7000 amaa am ama ti 

am aaaa afR; at tiff ti atm mr (amt-aftaa) m amaa at ^at 
mtff a fm 40,000 amaa am aianan tantftm a am ama ti 

aman afa njsa t, a farm aamanf af ftm fama aaf ^ fna 
at ana njrfaa am m aaan an mam at awft #arft faa an agm an^ 
m aan aftn at n^ aaaa a at mat at 1 

fn^a aai-ai mart a ^mfnaff m aftaamf m anan ana nrtaf an 
naiaa rnirn amm t 3 fa; at 3 ifam aaat aa at n# ti maan m aaa ^ 
^mr afa; aantan afaff aft aftaan aaj ma 40 ai aft mat ati 
3 naamr aftaa sn^ anfta 70 mar ti 

aman afa; mn %rfnaff m aftaamt aft aataia mr a ^ mm an 
atananar mnta 30 mar am ii 


3ia 
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